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157) A topical anti-inflammatory effect 
in mammals is obtained with particular 
3 : agonists. The compositions can be 
for example in the form of sprays, 
ointments, creams, gels, lotions, and 
suDpositories. all of which are to be 
applied to the mammal topically, 
especially phenetharolamines e.g. 
einterol, azazinterol and bitolxerol. Also, 
N-!3-Indolyl-isopropyU- and 
N'-(3-indoiyl-f-butyl)-2-(4-hYdroxY-3- 
methanesulfonamidophenyl)-2- 
hydroxyethylamines and their 
pharmaceutical!*/ acceptable salts are 
antiasthmatic agents as demonstrated 
by bronchodilation action and 
inhibition of smooth muscle contraction 
caused by antigen-induced release of 
chemical mediators. 
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SPECIFICATION * 

Phenethanolamines and uses thereof 

5 This invention relates generally to anti-inflammatory, topically aoolied nonsteroidal comccsiticns and to ■ 
tneir uses and relates more specifically to such compositions having as active ingrecient p 2 - a drer.e re ic 
agonistlsi. 

This invention also relates to heterocyclic c3rbon compounds of the indole series having an amino 
substituent and relates to drug bio-affecting and body-treating processes employing these comoounds. 
10 Applicants emchasize that although there are at least hundreds (perhaps thousands} of 3 r agonists known jo 

in the art. only salbutamol has been disclosed as having any topical anti-inflammatory activity. It is believed ' 
• that no structure-to-activity relationship for predicting topical anti-inflammatory activity is known in the art at 
this time. The an area is very unpredictable, 
inflammation is exhibited by most skin diseases. A variety of inflammatory skin.diseases and conditions - 
15 (including chronic and acute types) has resulted in an ongoing search for anti-inflammatory drugs. 15 
The introduction of steroids provided the dermatologist with a class of anti-inflammatory agents that are 
therapeutically active against a wide spectrum of inflammator/ skin diseases. However, the effect of steroids 
in many inflammatory conditions, particularly in those of a chronic nature, is only oalliative and requires 
extended use. And such extended use of steroids also results in various adverse effects, including atrophy of 
20 skin, striae, telangiectasia, steroid acne, and adrenal suppression, especially in children. Additionally, in 20 
various chronic inflammatory skin diseases, the termination of steroid therapy has led to the reappearance 
of inflammatory symptoms and sometimes with increased intensity. In response to the drawbacks of using 
steroids, over the last 20 years many new nonsteroidal anti-infiammator/ agents (i.e., iMSAIA) have been 
developed for use in various diseases, including rheumatic diseases. These compounds generally appear to 
25 os free of some of the adverse effects of steroids, especially tissue atrophy, adrenal suporession, and other 25 
less severe rebound effects. 

One class of comoounds included within the group of NSAIA is a group of compounds that are 
prostaglandin synthetase inhibitors. These materials are generally active in reducing UV3-induced erythema 
(i.e., erythema induced by ultraviolet light) in guinea Digs; but the materials are only slightly active or are 
30 inactive in other tests relating to dermatitis, including the croton oil and the oxazoione ear edema assays 30 
further described in the examples below. Therefore, other classes of nonsteroidal compounds with topical 
anti-inflammaton/ activity are of interest. 

3 adrenergic agonists (including p, and p 2 agonists) are comoounds which have been proposed to act 
through the stimulation of adenylate cyclase, resulting in the conversion of adenosine triohoschate (i.e., 
35 AT? ) tc cyclic 3', 5', -adenosine monoohosphate (i.e., C-AMP). See, for example, R. J. Srittain, e: ah Adv. Drug 35 
Res. 5, 197, 1970. The walls of essentially all nucleated mammalian cells contain the enzyme adenyiate 
cyclase, wnich is stimulated by various compounds including prostaglandin E and ^-adrenergic drugs. 

Adenyiate cyclase activity has been reported to be present in human and animal epidermis. Disorders in 
acenylate cyclase activity and in C-AMP levels have been reported in proliferative skin diseases such as ■ 
40 eczema, psoriasis, epidermolytic hyperkeratosis and lamellar ichthyosis. . 40 

In short. 3 agonists are a class of compounds which stimulate the adrenergic system of the human body. 
Materials which are classified as Pi agonists are p agonists which selectively react with the 3, receptors 
and elicit cardiac stimulation. 
Materials which are classified as 3 2 agonists selectively react with the G 2 receptors which are present in the 
45 smooth muscles of the blood vessels and bronchi; these materials elicit bronchodiiation and vasodilation. 45 
In British Patent 4,323,575 to G. Jones. April 6, 1932, disubstituted catecholamines (which may or may not 
be 3 2 agonists) having topical anti-inflammatory activity are disclosed. 
In U.S. Patent 3.341,584 to Larsen et al sulfonamides having the general formula I are disciosed. 



50 ^ 



\ , formula I 

3- 



50 



55 



As disclosed in that patent, the sulfonamides of formula I, wherein Z is CHOH, are pharmacologically active 
onenethanolammes having actions which eitner resemble the effects of the adrenal medullary hormones or 
60 adrenergic neurotransmitters or oppose the effects of the adrenal medullary hormones or adrenergic 60 
neurotransmitters. Alkyl and aryl-suifonamido nuclearly substituted phenaikanolamines have useful 
Pharmacologic effects, suiting them variously as vasopressors, vasodepressors, analgesics, brcnchodila- 
'ors. -t-receotor stimulants, 3-receotor stimulants, a-receotor blocking agents. i3-receotcr blocking agents, 
sacaverme-iike smooth muscie depressants, or anti-inflammaton/ agents usefui in controlling or oreventing 
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re-coon occurs when the ^J^^^^'^ therein Icca. or system 
_ designee tor local application" and ,hat term is a ' ° ' 0C ' Ca, is cefin9d <° ' -,cai or 

a and topical inflammations are di-Wn, T- d ,n :n ' s a PP"«t''on. The.--- •.p raL1 .;„ . . 

25 Paws of mice by injK , 10ns o , comb ,„,,^°8/- °J 6 - -2 74. 1980 Ascribes inhibition of S w e Hino in 
■ =«ivi.v are d, sc ,„ SM in u' s . p,,^ '« "° y^Zl^T" haVi " 9 »««"«an,m 3i0 ry H 

30 aeiiyiiy are dSoTd 8 ' 75 " Voo ' hees ' °' he ' ' -"SOnis.s which may or may no. have an,i.i„il a m-,a,ory 

that nearly .H p, agomsts they tested for such IIZSZ??^ T experimentati °". applicant found 
3. ar , •? deSPi,e What has oe * n ^nown m the o 1 ar thl meffsct,V9 ' hi 9 h "' Wxic. or both. 
35 antMnrtammatory drugs which exhibit consistently o 00 ^ n * continuin 9 need for non-steroidal 

A very ,ar Se body of prior art exists for bad Zto c ,n an ^ nflamm ^ activity and ,vhi cn are nontoxic 

Phenemanoiamine series. 9 C 39 ° n,st com Pounds of me catechol-type ° X ' C - 

^^^e^ 1 ^^^^^ disclosed catechol type pnenethano.amines ' 
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havmg :n e genera, formula II • 3t6 ' S ' there °" sete fr °™ 'he-group consistmg of compounds 55 
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wherein R 1 and R 2 are independently H or 3 lower alkyl group, provided that R 1 and R 2 cannot both ce H, M is 
either H, a phenyl group, or an indole group of formula (a) 



- — N {a) 

10 _ ?<j 

A is {-CH?-) n in which n is the integer 0, 1 , or 2, and 3 is i-CH 2 )m »n which m is the integer 0, A . or 2. P. 2 is either 
-OH or " " 
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,y — Crfj- 

3nd R 4 is either mNH-S0 2 -CH 3 or - 
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(b) A dermatoiogicaily acceptabie carrier therefor. 
25 In a preferred aspect of the invention, R 1 and R 2 are both methyl groups and m and n are both 0. A 25 
preferred compound for use in the methods and compositions of the invention is the compound cf r'ormuia II 
wherein n is 0, m is 0. Rt is -CH 3 , R 2 is *CH 3 , M is phenyl, R 3 is -OH, and R 4 is -NH-S0 3 -CH 3 . This comound is 
known as zinterol {referred to hereinafter as compound ill). 
Another preferred compound for use in the methods and compositions of the invention is the compound 
30 of formula II wherein n is 0, m is 0. R 1 is -CH^, R 2 is H, M is an indole group, R J is -OH, and R" is -NH-SO r CH 3 , 20 
which compound is hereinafter referred to as Compound IV. 

Yet another preferred compound for use in the methods and compositions of the invention is the 
compound of formula II wherein n is 0, m is 0, R 1 and R 2 are both -CH 3 , M is an maoie group, R 3 is -OH, an d R d , 
is -NH-SO^-C Hi. v/nich comoound is hereinafter referred to as Compound V or azazinterol. 
35 A still furtner preferred compound for use in the methods and compositions of the invention is -re 35 
ccrnpouna of r'ormuia il wherein n is 0, m is 0, R 1 and R 2 are both -CH 3 , M is hydrogen, ana R J and P." are both 



. r „' 

40 N — ' ' 40 

That compound is hereinafter referred to as bitolterol and is commercially available for use in treating 
allergies but has not been known previously to be useful for treating topical inflammations. 
45 !n another aspect of the invention, a method for reducing topical inflammation in mammals comprises: 45 
applying a compound of formula it topically to the mammal so that focalized {as opposed to systemic) 
activity against topical inflammation results. 

Further according to the invention, a composition to be topically applied to reduce the amount of :opical 
inflammation cf mammals comprises at least one compound cf formula II present in a nontoxic amount 
50 sufficient to reduce inflammation and present in a pharmaceutical^ acceptable carrier material or materials, 50 
wherein A, 3. R\ R 2 , R 2 , R 4 and M are as described above. 

In another preferred ospect cf the invention, a composition to be"topic3lly apoiied comorises at least one 
compound selected from the group consisting of zinterol, compound IV. compound V, ana oitolterct. 3t least 
one compound of v/hich is oresent in an amount sufficient to reduce inflammation but insufficient to oe toxic 
55 and present in a pharmaceutical acceptabie carrier. 55 
it is emphasized that the term "topical" as used throughout this document means icca-l or designed for 
!ocal application to oroduce a local effect with preferably no concomitant systemic effect. Thus, the 
compounds to be used in the methods and compositions of the invention can be aociied in any of a variety of 
ways, provided that they are not injected or swallowed. They can be applied, for examoie. cutaneousiy, 
60 nasally, vaginally, rectally, opticaily, and buccaliy. They will be used with a dermatocicaily acceotacie 60 
vehicle preferably chosen such that systemic absorption of the active ingredient is Hindered or reduced. 
This invention aiso concerns antiasthmatic agents which are cronchodilators and ootent vet selective 
. innibitors of smootn muscle contraction. The potencies and seiectivities of tnese agents m inhibiting smooth 
■muscle contraction causea ov antigen-induced release of chemical meaiators nas oeen demonstrated in 
55 o^armacciogicai tests ut;:izirg ;mmunizea guinea pig caches! rings. These agents ^nciuce come cur. s iV ana 55 



compound V and tb-eir oharmaceutically acceptable solvates and saits thereof, and me invention ircludes 
their utilization as antiasthmatic agents. 

The compouna(s) which are to be placed into a vehicle so as to provide a comoosiricnfs) suitable for 
topical use as an anti-inflammatory preparation(s) in mammals are the compounds of formula i' 

shnup fnr nhafmaroufirolK* arronfahto calte a«H cnltofae marDnfl uihorQin \A ! o olt U nr - .1 
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1 5 3nd wherein FT 1 is either -NH-S0 2 -CH 3 or 
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Applicants wish to emphasize that they tested many 3? adrenergic agonists (all of which are analogs of 
zinterol). Cf aporoximately ^5 such compounds, only four had consistently high topicai anti-inflammaton/ 
activity without apoarent toxicity in tests which are described in the examples below. The remainder of the 
25 compounds, on the other hand, exhibited either toxicity when applied topically to the test animals, 
ineffective and/or inconsistent antiinflammatory activity, or both. 

The compound! si to be placed into a vehicle so as to provide' a composition suitable for topical use as an 
anti-inflammatory preparation in mammals are prepared in the following manner. 

The preparation of zinterol is described in detail in U.S. Patent No* 3,801,631 to William T. Comer et al, 
30 "2'-hydroxy-5'-[ i-hydroxy-2-(2-methyl-1-phenyl-2-prcoylamino)ethyl]methanesuifonanilide and its Salts"; 
and that patent is hereby incorporated herein by reference. 

As used herein. Me stands for a methyl group. A detailed description of the preparation of compounds ! V 
and V is the following. Compound IV and V can be prepared by selecting from two general methods. The first 
synthetic method shown hereinafter, 

35 

Method 1 
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CorrcGunc IV 
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(b) 



NHS0->CH 



VIII 
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involves reductive amination of 3n indolylcarbonyl compound with an appropriate phenethanolamine. 

50 Choice of reagents and conditions for reductive aminations are well known to those skilled in the an. In 

general, the reaction is carried out by shaking a solution of the appropriate carbonyl compound and phenolic 
amine in a solvent such as a lower alkanol, e.g. methanol, in the oresence of a hydrogenation catalyst, e.g. a 
noble metal catalyst such as platinum oxide, in a hydrogen atmosphere. As an alternative, the reaction couid 
also be carried out stepwise by first forming the condensation product of the carbonyi compound and the 

55 ohenolic amine and then conducting the hydrogenation as a seoarate operation. 

A variation of synthetic method 1 entails nucleophilic displacement by the phenolic amine on an 
incolylalkyl halide or an equivalent. This is shown below as Method 1 A. 



50 



Method 1A 



60 
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Ccmpourd V ! tr 3 1 



60 



wnereir. X is a typical leaving group such as haiide, tosylate, etc. Again, choice of reac;:cn conditions and 
reagents for nucieophilic displacement reactions are well known ana would be familiar :o one practiced in 
the chemical arts. 

The second process which C3n be used for preparation of compound IV or compounc V : s shown ieiow as 
5 general synthetic method 2. This general method can also be used for the preparation c: comcounc 7 as 
shown. 

Method 2 
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This process comprises alkylation of the phenolic bromoketone by the appropriate inociylaikyiamir.e 
followed by reducticnof the carbonyl group to a secondary alcohol. In practice, the phenoiic CH group is 
protected curing the nucieophilic displacement reaction. This is done to prevent oanicipation by the 
phenolic grouo in nucieophiiic attack of its own thereby giving unwanted ether byproducts. Generally, the 
protection is done via a benzyl group which is subsequently removed by catalytic reduction. 

These general synthetic methods have been incorporated into the actual synthetic schemes used to 
produce compounds IV and V. These specific schemes are outlined below. 

Scheme A: Preparation of Compound IV 



20 



25 
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H 7 | ?d/C 
3 H 



XII. R = H 



NHSiCH^ 1) cc=rcnif rile 



10 



2! Nc3H 




15 



20 



X.R=H 



IX' 



. Scheme A outlines the preparation of compound IV. Two pathways are depicted, both oeg.nmng with one 
of the bromoketones. IX and IX'. In the upper pathway IX is reacted with hexamethylenetetram.ne <C 5 H, 2 N 4 ) 
to yield a quaternary salt which is converted to the aminoketone XI followed by catalytic hyorogenat.on to 
the phenethanoiamine VIII. Reductive aikylation of 3-indolylacetone with VIII affords the sublet compound 
IV as shown The lower and preferred pathway proceeds via nucleophilic attack of the .ncolylamine X or IX 
(the O-benzyl analog of IX) followed by borohydride reduction to give the benzyl-blocked, pnenohc group 
30 intermediate (XII: R = H) as shown which is in turn catalytically reduced to the des.red end product. 
Scheme B: Preparation of Compound V 
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•NHSO.CH3 dioxcna 
GCH 2 Ph ' J7 



IX' 



I) NcSH^ I 
::0H T 
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OH 





(XII:R=Me) 



MeOH 
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Compound V 

50 Scheme 3 deoicts the preparation of comoound V utilizing essentially the same in the 

,ower oartof Scheme A above. In Scheme B the appropriate .ndo.y.amme ■ ^ J 
resu.ting adduct is reduced with borohydridj , to the^otected pnen^ 

shown which is then converted via catalytic hydrogenation to the aesireu * • . ^^^,.3 

These two synthetic schemes, supra, will be exemplified in greater detail 
65 compounds utilized in these syntheses are either available commercially. acetone, or as 
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aescribeti in the chemical literature such as the references cited in the aackam,,** , 
hereinabove. Background or the invention section 

Th ?oreoaration of bitoiterol is discussed in U.S. Patent 4 133 531- an rirh-"r«;^ 
mcorporaiec herein by reference. . and tn«t a.scuss.on .s nerecv 

5 For meatcinai use. the pharmaceutical^ acceotable solvates and ,ro rhnc, . 
solvent. m8 ta, cation or add anion does net confute s*n^ ,h « 
*e orgamc crug ion. The suifonamido group is ; he acidic function ,»i ed ?n m-tal ^^aS' -"'^ " 
0, metal sa.ts mclude the sodium, potassium, calcium maonesium aluminum ,1 ,or . rnai , ! ° n - samples 

ac,d. p.„„-c lci<1 . a „ a me ., ke . Use(ul ino a;e ^SSS^Z^^tS^T!' 

1 5 acid, phosohonc acid, and the like . as nU - H8r ' r sufunc 

It is also to be understood that the compounds of the present invention include all thP „n.v»- • 

-■■■iiiir 

above) in forming m x'ures o f Z in , W ' ,ha " ,ve '"Stent's) (i.e.. with the compounds described 
ingredient?,) Inl^e^^l^ Z "2 ?" UP ° n the SOlubi,it V ° f the ^t.Ve 

point. For intero. ^ion^^ev^n'^- ! ° Pt,ma ' C ° nCemration is **™*»V the saturation 

should be aooiip i « ««« m,Xtureso the "mention prepareo from active ingrsaientls) in suitable vehicle 
Z SSS;:S SS,Dleanef the Skin n3S — with tne material) that caused 

55 e £ ™h!Zh in'^ * aP ° ,ied ^"'^ ,0 :he area ° f '""""madon to produce a located 5 

-s- do!,Z a bUt f m °' (d,scussea «ove) a systemic effect was noted, none was found in prenminary 

^ Z Zr USe ° mVem,0n - 11 is an 3dvanta * e » »™ "° ^stem.c effect and to have 

'i. irnmai aosorption of these materials. 

SO *on2il72'r bi ? ,09iCa ' 'I 5 '" 9 ° f COmDounds ,V V demonstrates that they posses intrinsic • 

e oo l "? 67 30,6 ,0 feverSe antigen-induced tracheai contraction. This contractile 6C 

StaminP 12 9 !T. naS cnaracteri "d as consisting of an initial spasm caused by release of preformed 
substTZ f °" 0wed , bv 3 ?, us / a ' ned comracti °" ^e to the release of newiy synthesis SRS-A (slow reacting 
W a nr.?«J D ^? X ' ^ Bf0cklenurst: The Release of Histamine and Formation of a Slow-Reacrmg 
"^t. , 1 ,0ur,n 9. An30h Vlactic Shock. yoarna/P^s/o/og/. 151.416^35. 1960). The ability of the 
o 3 »w.e-. c-mooL-nns to .nn.o.t the contract.le response meciated by SRS-A ,v,:n s.anif,c3ntl V greater 55 
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Examples 

In examples 1 -4, the following types of tests (i.e.. models) on animals were used. These were (1 ) crcton 
oii-mduced ear edema in mice. (2) oxazolone-induced ear edema in mice, and (3) UVB-induced erythema in 
35. guinea pigs. 



Control Ear Weight - Test Ear Weight X}QQ 
Control Ear Weight 

60 

The croton oil assay appeared to be more sensitive to steroidal anti-inflammarcry agents than to 
aspmn-like nonsteroidal anti-inflammatory agents. Unexpecteoly, unlike the aspirin-iike nonsteroidal 
antiinflammatory agents, the |3 2 -agonists used in this invention were effective in reaucing the croton 
oil-induced inflammation. 

55 The anti-inflammatory activities of approximately 45 <3 r aarenergic agonists were eva:uased in the cro 



10 



inhibitory potency compared with the released histamine contractile response demonstrates an aov 5 r.- 3 ge 
in selectivity for the subject compounds which would make them particularly useful as anuesthmat c agents. 
The utility of compounds IV and V in this regard can be demonstrated in various pharmacologial tests which 
include inhibition of methacholine-induced bronchosoasm in rats, and inhibition of smooth muscis" 
5 contraction caused by antigen-induced release of chemicai mediators in tracheal rings isolated rrcrr 
immunized guinea pigs. This latter method has been adapted from Adams and Lichtenstein: In Vitro 3-:udies 
of Antigen-induced Bronchosoasm : Effective Antihistamine and SRS-A Antagonist on Resconse o: ' 
Sensitized Guinea Pig and Human Airways to Antigen. Journal of Immunol.. 122:555-552. (1379). 
For use as antiasthmatics, therapeutic processes of this invention comprise systemic administrai-cn. by 

1C both oral and parenteral routes as weil as by inhalation of an effective, nontoxic amount of compound iV or 
compound V or a pharmaceutical acceptable salt thereof. An effective amount is construed to mean 3 dose 
which exerts the desired pharmacological activity, such as those stated hereinabove without undue :oxic 
- side effects when administered to a mammal in need of such treatment. Dosage wiil vary, accordinc :o the 
subject and route of administration selected, with an expected range of about 0.1 meg to 100 mg/kgbedy 

15 weight of a compound of Formula IV or V or a pharmaceutical acceptable acid addition sait thereof generally 
providing the desired therapeutic effect. 3 

Compounds IV and V can be formulated according to conventional pharmaceutical oracrice to provide 
pharmaceutical compositions of unit dosage form comprising, for example, tablets, capsules, powcers, 
granules, emulsions, suspensions, and the like. These preparations contain the active ingredient, usually in 

2o admixture with nontoxic pharmaceutical excipients, to give solid dosage forms or as a solution, susce'nsion. 2 0 
or emulsion to give a liquid preparation. !t is understood that other standard pharmaceutical practices also ' 
apply such as the addition of sweetening and flavoring agents or use of binders, etc. Furrner, the 
compositions may also contain other absorbing agents, stabilizing agents, wetting agents and buffers. 
Additionally, liquid preparations of compounds iV and V may be used for administration by inhala:;on 

25 Q'ven. for example, by nebuiization. The instant compounds can also be administered as 3 powder for 2 5 
insufflation, consisting of a blend of inert powder ingredients admixed with an appropriate amount c? the 
instant compound of appropriate particle size, administered by a powder insufflation cevice. General, one 
pan micronized drug is blenced with 50 parts (JSP lactose having appropriate microbial properties. This 
blend is encapsulated for use in a suitable insufflation device. Prior to use. the capsule must be punctured or 

30 opened to allow release of the powder blend. 
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Example 1 

In. the croton oil assay, (which is a standard test, which is fully described in Toneili et ai.. Endocrinology, 
vol. 77, pp. 625-534. 1965. and which is hereby incorporated herein by reference) topical aoplication cf four °, 
40 croton oil in ethanol (v/v) to the ears of mice causes intercellular edema, vasodilation, and polymorphonuc- 
lear leucocyte infiltration into the dermis, leading to an increase over normal ear weight of about 70 to 100% 
The inflammatory response is nearly maximal by 6 hours. In the croton oil tests, four volume % croton oil in 
ethanol was applied to the inner aspect of both ears of each test mouse, and various test materials in vehicle 
systems were applied to the outer aspect of the ears immediately following croton oil apolication. Control 
45 animals were exposed either to croton oil alone or to croton oil followed by the vehicle alone. 

Six hours after exposure to croton oil and/or test material, animals were sacrificed; and punch biopsies of 
the ears were weighed and compared to the respective vehicle control. 

Compounds were tested in simple solutions, including dimethylacetamide/acetone/ethanol/ (i.e., DM AC/ 
A £ v/v 40/30/30) and N-methyl pyrrolidone/ethanol (NMP/E v/v 50/50). Comparative controls were chosen 
50 based on their known activity in each of the three above-described animal assays and included in all three 50 
tests (in Examples 1. 2 and 3) hydrocortisone valerate (HCV) in the croton oil and oxazolcne assays, 
indomethacn (which is a potent aspirin-like nonsteroidal anti-inflammatory agent) in the UV3 test, ana * 
salbutamol (a 3 2 agonist, discussed above in the Background or the invention). 
The percent inhibition of induced mouse ear edema (or erythema) for each of the three models tin 
55 samples 1, 2 3nd 3) is calculated: 
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allergic dermatitis, and In the UVB-?nduc.d er^T" S °' ema 3SSay « whieh P^ces cTntact 
Out of she group of aporoximate.v 4 mo n n d I T- "T^* P ' SS - 
5 compound, .on. of which was , intero , d ° e Xs^ h 'S " ""f "' nte,0, " nd 3na '°^ :he ^ f - tour • 
the croton oil assay at 1 ,3 w,v % (weiehS vol,™ ' 9 P ' Ca ' cutaneous anti-inflammatorv activity in 
•h''^^^'"'*'^ tested topically at ot.^er concentrations fn"'Vr'''"" niaterial). These tour, compounds were 

.ommercallv avai.able 3l agonist which has pS£„™ ^ ' is d3ta for oi «««erol. a 

nas no, previously bee n known for u ility as tooicaHv aLt. *" anI, - a,,e '9V compound but which 

comoaason of bito.terol ana zinterol was mad Bo h . ™ a9 H a,nst cut ^°"s inflammations. A cirect 

The results in Table . show that in the " oton oif T S " n " ar t0C!Cal ^'-inflammatory acuity 

ouolterol at 1.6 w-v percent all showed good^ ld^' *T°' " L6 ^ 2nd a < °-2 v^£e«and 

sl-ghtly less effecve , nan nydroco^vaS 

' C ' but were more elective than salbutamol 

example 2 
Vn4^ 

describee in N. J. Lowe e« *\Uriti£jV?(^to^T£ the m ° USe 53r wei ^- (This model ^ u„ y 
•ncorporated herein by reference l Hhif™Z 9Y ' V ° ' S6 ' PP " a33 - 438 - ,977 < which is hereby 
■he challenged ear of wcr. %« wim^^^iT^T"- 13 '* ^ aPP "' ed t0pica,, V » the outer asoect of 
25 oner aspect of the ear. The animal ^ S ^' he "T** a ° P ' ication °' h 
^h^ 
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Compound 
Zinterol 

Sitoiterol . 
Saibutamoi 4 

HCV 



TABLE I 
% Inhibition 
of Croton Oil-induced Mouse Ear Edema 
in Two Vehicles 1 



In DM AC. 'Acetone: ETON 2 



h 6 w; 

63 3 , 50° 
31 c ,SS d 
63*. 43' 
45 3 



26°, 0° 



73 c , 53 d 
16 e , 43' 
59 g 



0.2 w;v*/c 

54^34' 

29 j ,S< 

20' 



in NMP'ETQH 3 
1. 6 Wi v°/ 0 

69 m , 63 n 
70°, 48° 
73 q 



61 



0.2 vv/V% 

92 f , 53 s 
5o\ 44 u 
57\38* 
34 y ,61 f 

42 x , 25 v 
34' 



.r34 i \-45 k 



25', 38* 
34', 



• 54 m , 49 n 
23°, 0 P • 
37 q 

70°, 71 q 



71 r , 62 s 
64 r , 57 u 
73 v 



55 



1 Each value is the mean of 1 0 *n 

2 S-ethy.acetam.de.Acecone.ka^" aS" 3 ' 9 ' 7 ' ° * 35% Variabiii,v !S °° Served in «*• 
J Vmethyl 2-pyrrolidone,£:hanol (v«v 50^0) 

* The m1n U S s ™„ SS^r ^ in «* - excerimen, 

The oxaeolone assay appeared"? be s.n',i / P ° ,ent,ation ' of th * infl.mmai.on. 
60 insensitive to nonsteroidal antMnflammlm " 7 "V ^ anti " inflamr natory drugs and relatively 

als (such as indomethacinl. the B^agon^s ts7howi S ^n 9a,r !' Une * D , ectedlv < ""Ilk. the aspirin-like nonsteroid- 

'n Table II. the results of tests on oe«P„t ■ P f antMnf, ^mator V activity, 

various concentrations of Sterol salbTa m«J l^w" ° 0xa2olo ^-induced edema in mouse ears using 
solvent systems of OM AC. acetone ethanoUv v % 3^0) ''^^ ^ '° f 0Xa20 '° ne in lhres 
5a Tomth- results in'Tadleil, in the o» a ,«i 

oxa 20 ,one assay, one can ooserve that zinteroi at 3 and 1 .5 weignt 



50 



5. 



60 



65 
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10 



percent showed slight reduction in ear edema with no dose-related effect and was equal to saibutamoi but 
slightly iess active than HCV. 
Compounds in Tables I and II can be compared directly. 



10 



Example 3 

Another series of tests were run for the sake of completeness, although it was not expected that 
p 2 -agonists (which are vasodilators) would show results comparable to the aspirin-ilka nonsteroidal agents 
(which are not vasodilators/. In the UV3 test, cutaneous erythema is induced in guinea pigs. This test is a 
standard test widely used for testing anti-inflammatory agents and is fully described in ,<. F. Swingie, 
"Evaluation for Anti-Inflammatory Activity", in Anti-Inflammatory Agents, vol. 2, ed. by Scherrer ar.d 
Whitehouse, pp. 34-122, London: Academic Press, 1974, hereby incorporated herein by refernce. In the UVB 
model, the test material was applied topically to the irradiated sites immediately following exposure to UVB. 
Erythema was scored on a 0 to 4 scale, 3 and 6 hours after irradiation. 



10 



15 



TABLE 



20 



25 



30 



Compound 
Zintercl 

Saibutamoi 
HCV 



% Inhibition . 

of Oxazolone-lnduced 

Edema in Mouse Ear 1 } 

Concentration 



22* , -17° 

-1 a , -9 b 
16 a , 16 b 



48 c , 17 d 
41* 

2 C . 0 d , 

36 c , 27 d 



% Inhibition 
of Oxazolone-lnduced 
Edema in Mouse Ear 2 , 3 
Concentration 
/.Sw/V% 



35 h , 30* 
14', 43* 

21 h , 23' 

38 h , 8 j 
31', 42' 



3 w/v% 
39' 

31 l 

39' " 



1 Above agents tested in DMAC/acetone/ethanol (v/v 40:30:30). 

2 Each value is the mean of 10 to 1 5 animals. Approximately 20 to 35% variability is observed in this test. 

3 Above agents tested in N-methylpyrrolidone:ethanol (v/v 1:1). 

35 a to 1 Values with the same alphabetical superscript were observed in the same experiment. 

In Table III, the percent changes in UVB-induced erythema in guinea pigs at 3 and 5 hours after treatment 
with zinterol are given, along with results of treatment with saibutamoi and indomethacin. 

As shown by the results in Table 111 for the UVB assay, zinterol at 3 and 1 .6 weight percent showed slight to 
moderate activity with no consistent dose effect and was highly variable. Similar effects were seen with 
40 saibutamoi. However, indomethacin at 1 weight percent showed good to very good activity on a consistent 
basis. 

The results given above in Tables I, ll and III are summarized below in Table IV. 

Based upon the summary in Table IV, one can validly conclude that, at the same concentrations, zinterol 
appears to be almost as effective as HCV and more effective than saibutamoi in the croton oil assay. 
45 Therefore, zinterol is a promising candidate for reducing anti-inflammatory activity in humans, based upon 
the data disclosed above. Zinterol is expected to be devoid of many side effects which are exhibited by the 
current steroid therapy. 



23 



30 



35 



45 



ir 



TABLE III 

%Change in UV8 ■ Induced Erythema 



Drug Concentration nrnn r „„ 

' urug Concentration {%p 



10 



15 



20 



Compound 
Zinterol 



Salbutamol 4 

Indomethacin 
(1%) 



18 
3 

0 
37 

9 
27 

9 

72 
54 
82 



13 
56 
19 
-9 
-4 

43 
48 
54 



f.5 
Time (Hr.) 
6 3 

NT* 



-39 
74 



^•39 
71 



100 
93 
91 



74 
35 
37 



25 
75 



42 
45 



48 
25 



32 
25 



; All test material applied immediately post irrarfS- 
* T»st marariai «r««^ ■■ ~. y p0SM radiation. 



30 



35 



_ Table IV 

Topical Anti-Inflammatory Activity of Zinterol 
m 3 Animal Models 



Croton Oil Assay 
lEdema) 



Oxazolone Assay 
(Edema J 



40 



Zinterol 

Salbutamol . ' ± 

KCV . .~ . *t* 
Indomethacin * 

- - Ch7iT 0 a 2,7 Ac,lvi,v and " anse 'nh.-bi,. 0 „»- 



(Erythema) 



NT' 

+ + 



Example 4 

applied t o ,he ;„„e, MMC , S of mHfgh^ ,he " eft . ""i ? ^ °' " Wi * h ' . ^o, 

' neanti-inrlammatorv effects fnrthof,, ♦ * 
*e test ana con.ro. groups. teSt 396015 Were asses ^ by a comparison of the biopsy weignts of 
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45 



50 
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TABLE V 

% Reduction of Ear Edema Weight as 
Compared to Control Ears + S.D. 

5 Concentration (%)* Compound IV Compound V Zinterol 5 

0.02 10.6 29.9 14.2 

25.6 23.6 
Mean = S.D. 18.1=10.5 13.9 = 6.5 

10 10 

0.2 32.9 53.5 39.5 

43.7 56.2 
49.4 46.6 

Mean = S.D. 43.7=9.3 50.3=13.3 

15 15. 
0.3 61.5 69.9 53.2 

53.4 56.5 
Mean = S.D. 57.5 = 5.8 62.4 = 8.2 

* Weight-Volume 

20 Data given on the same line in Tabies Ml and V were obtained in the same experiment, and therefore a 20 

direct comparison is shown. 
It will be appreciated that the compounds of formula II can be formulated into a wice variety of 

formulations by standard means well known to those skilled in the an. Such formulations include for 

example nasai sprays (one spray of which may be prepared, for example, with trichloromonofluorcmethane, 
25 dichlorodir'luoromethane, and.oieic acid), rectal suppositories, vaginal suppositories, ointments, creams, 25 

gels, and lotions. 

The methods of preparation of compounds IV and V and their biological actions wiii aopear more fully 
from a consideration of the following examples and appended claims which are given for the purpose of 
illustration only and are not to be construed as limiting the invention in sphere or sccoe. In the following 

30 examples, used to illustrate the foregoing synthetic processes, temperatures are expressed in degrees 30 
celcius and melting points are uncorrected. The nuclear magnetic resonance (NMR) spectral characteristics 
refer to chemical shifts (5) expressed as parts per million (ppm) versus tetramethylsiiane (TMS) as reference 
standard. The relative area reported for the various shifts and the proton NMR spectral data corresponds to 
the number of hydrogen atoms of a particular functional.type in the molecule. The nature of the shifts as to 

35 multiplicity is reported as broad singlet (bs), singlet (s), muttiplet (m), or doublet (d). Abbreviations 35 
employed are DMSO-d 5 (ceuterodimethylsulfoxidei, CDCi 3 (deuterchloroform) and are otherwise conven- 
tional. The infrared (IR) spectral descriptions include only absorption wave numbers icm ~ : ) having 
functional group identification vaiue. The IR determinations were employed using potassium bromide (KBr) 
as diluent. The elemental analyses are reported as percent by weight. 

40 40 
Example 5 

5 '-(2-Amino- Uhydroxyethylj-T-hydroxy-methanesuifonaniiide Hydrochloride (Vflf) 

To a stirred solution of hexamethylenetetramine (27.4 g, 0.19 mole) in 650 mL chloroform was added in 
portions 5'-bromoacetyl-2'-hydroxymethanesulfonanilide ((IX) 40.0 g, 0.13 mole). The resulting suspension 
45 was refluxed for 16-18 hrs, cooled to room temperature, and then filtered.The solid obtained was washed 45 
with chloroform and dried in air to give 55.5 g (97.3%) of quaternary salt product, m.p. 165-167°. 

This solid was dissolved in 400 mL ethanol and treated with 65 mL cone. HCI. Refluxing the resuitir.g 
solution for several minutes caused the initiation of precipitation in the hot solution. The mixture was chilled 
to aid in completion of preciptttation. The solid, isolated by filtration, was washed by being stirred in water 
50 and refiitered. Recrystallization of this material from methanol-isopropyl ether gave a solid product, 50 
5'*giycyl-2'-hYdroxvm,etha.nesulfonaniiide hydrochloride, m.p. 219-221°. 

A portion (7.3 g. 0.026 mole) of this aminoketone hydrochloride and 10% pailadium-on-c3rbon (2.0 g) were 
susoended in 200 mL of hot 90 3 ethanoi. This warm suspension was reduced by shaking under 60 psi 
hydrogen on a Parr hydrogenation apparatus. Following 12-14 hrs of shaking, trie hydrogenation mixture 
55 was removed from the Parr apparatus and the catalyst removed t>y filtration. The filtrate was concentrated in 55 
vacuo to a white solid residue which was suspended in an isoprooyl alcohol-isopropyt ether medium and 
refiitered to give a quantitative yield of VIII as the hydrochloride salt, m.p. 179-180° (deci. 

Example 6 

60 2' -Hydroxy-5' -( Uhydroxy-2-(3-{3'indolyt)-2-propylaminolethyi)methanesutfonaniiide (Compound IV) 60 

The hydrochloride salt of V!!! (5.65 g., 0.02 mole), prepared above, was converted to the base by 
\ li suspension in 150 mLof ethanol followed by treatement with 2.0 mL of 10.0 N NaOH added dropwise with 
' ' stirring. The original solid dissolved with concommitant precipitation of NaCI. The NaCI was removed by 

fiitration ano the filtrate was concentrated in vacuo to a white solid residue which.was dissolved in 100 mL of 
65 methanol. A reductive aikylation was carried out by adding giaciai acetic acid (1.2 g., 0.02 mole) and 55 
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5 S-;oo. 0, 3 l.d.l acelic Mid. DilgHon Jrt. e ,hvT.,h«, 1-1 SlSS0 ' Ved ,' n w f m '^'^"Oi , vilh sev . rJi 

10 compound IV. m. B . isa-i/o-'ldec ) W8S by ,il " a,ion 9"i"9 the f.- 89 base „f 

A^cd.fo^H^O.S; H52i: N|M); 

C. 53,96; H.S.15; N, 10.65; 3.8 05 

■Example 7 

Alternate Preparation of Comoound IV 



10 



15 



20 



20 Asolution of 3-{2-3minopropyl) indole (H.Og 0 06 moM in 710 ml a , • •, 

n.trogen atmosphere as 5^bromoacetYl.2^benwlo«^«hIn if ac " 0, " ,r " e was 3Ii ^d under a 
a sing.e ponion. Aher stirring at room i^pe^Z^ ^ZT' ' - 2 5 9 ' ° ° 3 ^ W " added in 
0.125 mole) in 219 mL methanol was aaded at a fa« rirnnl" C °' d S0,Utl0n or soa,um borchydride (4.3 a 
disappearance of the bromoketone oot on t n n aver ° ro "^ ^ * -°' ^ ' MCtion Was Wowed by . 

25 sometimes necessary for complete -xtinrfon of thp 1 T 9 P ^ Adait,onal sodium coronydride is 

complete. th . solvent w „ r^^^o^Z^" 9 m!>lS " aL ^ ™* ' 25 

4N NaOH to bring about comp.ete so i u ticm! This sol u lion vvas wa shed 6 '? °'- 5 ° f H -'° 3nd treated «*" 
adjusted with acetic acid to pH 8 The resui.ion m Sd We " w,th 9ther and then the pH was 

35 mixture was filtered and the soSd washed wirh inH^ ' of hydrogen take-up. the reduction 

and concentrated to a small vo, m^ "pp™ mate J l^mTa d" 0 '' A " methan0 ' Dorto —e combined 35 
Precipitated. The solid was isolated ^ZZon^ZZ^ZT" T^ 9 * S °"' d 9radua »V 
m.p. 197-138= (61%,. This material was ^ZiT^^Z ^Z T * W C '" V9 i6 9 ma,erial ' 

added to the filtrate. Trituration of this solution ^!u^c££lr ? I?*™* 9 ' fi ' Wred 3nd 45 mL H >° 

40 the m.xture was chilled in an ice bath follow Za S cht S , ° ,hW '° mL Hz ° W£S added and 

with H 2 0. Drying in air provided 5 g of coJ P Z d l, m p wZ'S^F * ™" *° 

Example 8 

Asolutionof2-(2-amino-2-methyloropyl)indole/X B-,vi 0 .T7-7 „ 45 
mole.in 1.2 liter of dioxane which had been 

atmosphere as 5-bromoaceM r h. B »i n Q,sl, " ea over sodium metal, was stirred under a nitroaen 
resulting mixture wasTeft «i ri„ q ;° o ^'°. x V methan e-sulfonanilide (39.8 g. 0. 1 mole, was addedTe 

50 reaction mixture was filr ~ h Zi. :„:"L V a ™ r °*>™^Y 25' under the nitrog en atmoscharp Tho 

solution of sodium borohydride Tl 5 0 TZSTuS^' T ^ ^ ^ ,rMWSd wim " » 
added dropwise to the stirred reaction BkrTte P more <^ s * " ^ ^ boro "^ride solution was 
bromoketone spot on thin layer c om a toe aonv aX v ? reaCt '° n W3S f °"° Wed by ^"ooeanmce of the 
for complete extinction of the ^nZ^l^nTmZ! "T™ b0rohydriae is «°™™« necessary 

55 removeo in vacuo and the residue wa ^Ss^ol^ * feaCt, ° n C ° m ° ,ate - th9 S0,vent was 
. solution was then adjusted with ace-ic ac c Uo !h L^l !" d W3Shed W ' ,h ether The oH of ' this 55 
chloride, the extracts combined and dried (MaSO > and rh" W 9 m ' XtUre W5S 6XtraC,ed wit " "«nv«»ne 

T b h"o v, bt7rp:o e t of t c r pouftd * ^ 0 » g , V e th . «*, 

60 compound 6 JTsis gSl molel iT/n^nm d :° 9 0 enatina 3 mixture of O-benzvi derivative of 

low-pressure hydrogenationaolTa^ 100mL methanol in a Parr . 60 

"tared and the so.idsuspended n water and 1 NhSITJ "T^ ^ m ' XtUre was 

. insoluble catalyst was removed by Son VJr ?,hf a ?• ^'^ Warmm9 S ° ,h3t ° r ° duCt disso ' v *l- The 
hydroxide. The resulting prec.pitate v 3<5 c , ?■? • ' trat9 W3S made basic ! ° H 81 with a ^^onium 

55 nearly auantit.ve yie.d of "rod S S °' 3 !, d by f ,l,ratl0n - ™shed with water, and dried in aire.o give a 

uurproo.^.icompouna V) as the monohycrate. m.p. 211-212'. 55 



Anal. Calcri. for C 21 H 27 N 3 0<S H 2 G:C. 57.92; H. 5.72; N.9.65- H 2 0 4 14 

Found: C 58.05; H.S.53: N.9.64! H 2 0,' . 3.63. 

5 NMff(DMSO-d s ): 1.01 !3.sl; 1.05 (3.s); 2.75 (4,m); 2.32 (3.s); 4.49 (1,m); 5.30 (S.bs): 7 12 (8 m» 
IR (KBr); 740, 1010, 1 1 15. 1 125. 1235, 1280. 1460 1500. 1600, and 1610cm-'. 

i hs monohydrate product, obtained above, was convened to the hydrochloride hydrate by dissolution in 
dilute nCI followed by concentration in vacuo to a solic foam. m.p. 105-125'. 

10 

Calcd. for C 21 H 27 N30 4 SHCIH,O: C, 53.44; H.5.41; N.3.91; H 2 0 3 82 

Found: C, 53.19; H.S.37; N. 3.92; H 2 o! 164." 

NMR (0MSO-d 6 ): 1.28 (6.s); 2.95(3.3); 3.17 Km); 3.30 (l.bs); 4.90 (l.m); 7.02 (4.m); 7.25 (3.m>- 7 50(1 m)- 
15 3. 3 0 (l.bs); 8.78 (l.bs); 9.30 (l.bs); 10.00 d.bs); 11.10 (1,bs). 1 ,!n '' 

IR(K3r): 750, 960. 1150, 1295. 1320, 1400, 1460. 1515. and 1620 cm-'. 

CLAIMS ■ 

20 1- A composition comprising: 

la) an amount effective to produce a topical anti-inflammatory effect of at least one compound or 
pharmaceut.caily acceptable salt or solvate thereof, selected from the group consistina of comoounds 
having the general formuja II 

25 . . Rl 




"KO 



CH-CH 2 -NH-A-C - 3 - CH ? -M 

I I . 

30 " 

' Wnqev *' *'* independently H or 3 'ower alkyl group, provided that R' and R 2 cannot both be 
35 wherein M is a phenyl group, indole grouo or hydrogen- 

wherein A is the group (-CH 2 -) n , in which n is 0.1. or 2- 

where.n 8 is the group (-CH r ) m , in which m is the integer 0. 1 or 2- 

wherein R 3 is either -OH or 

40 /^NV 
and 

45 wherein R 4 is either -NH-S0 2 -CH 3 or 



50 

and 



(b) a compatible, topically, acceptable vehicle for combining said item (a) given above therewith 
mu oo c ° mpos,tlon according to claim 1 . wherein m and n are Doth 0, wherein R J is -OH, and wherein R* ; s 

55 3. A composition according to claim 2, wherein M is a ohenyl group, wherein R' and R 2 are both m-tnvl 
groups, and wherein m ana n are both the integer 0. " ' 

4. A composition according to claim 2, wherein M is an indole grouo, wherein R' and R 2 are both methvl 
groups, and wherein m and n are both the integer 0. 

5 A composition according to claim 2, wherein n equals the integer 0, m equals the integer 0 R 1 is a 
60 methyl group, R" is hydrogen, and M is an indole group. 

6 A composition according to claim 1 . wherein n equals the integer 0. m equals the integer 0. R 3 and R 4 

are both 



10 



groups, and M is hydrogen. 

7. A method of reducing topical inflammation of a mammal, said method comprising: acmintsterind 
*P ,ca "V «o said mammal a nonsteroidal composition comprising a composition according t 0 cia im 1,2 3 

3. A composition according to claim 1. wherein said vehicle is a dermatologicailv accecacle vehic'p 

9. A composition according to claim 8. wherein said vehicle is chosen to hinder or r»duc= svstemir-'"" 
absorption of said compound of formula II. " 

10. A composition according to any of claims 1 to 6. 8 & 9, which is in a cream, lotion or ~°| 

11. A composition according to any of claims to 1 6. 3 & 9, which is in a spray formulation' 

12. A composition according to any of claims 1 to 6, 8 & 9, which is in a suoDOsitory formulation 

13. A compound having the formula II 

, , Rl . 



15 



O/" CH - CH 2 -NH : A - C - 3 - CH 2 -M 
OH R2 



10 



15 



20 

or pharmaceutically acceptable solvate or salt therof. wherein A is (-CH r)n and n is the integer 0 and 8 is 
02 . 3nd m 13 the ,nte 9 er 0 and wherein R is -CH 3 . M is an indole qrcup. R 3 is -OH R~ is -N«-SO CM ,„h 
R 2 is selected from the group consisting of H and -CH 3 . ' S0 ^'^ ana 

Jtt, The i < ; 0mp0 1 u " d of claim 13 which 2'-hydroxy-5'-{1-h y droxy-2-[1-(3-indolyl)-2-oropyiaminoleth V l)- 
25 methanesulfonan.l.de or a pharmaceutically acceptable metal or acid addition salt or hydrat- 'he-eof 

15. 'he compound of claim 13 which isyV-{2-hydroxy-5-[1-hydroxy-2-([2-n/y-indoi-3-yl)-l"'- ' ' 
dimethylethyllamino/ethyllphenyDmethanesuifonamide or a pharmaceutically acceptable m'e'al or acid 
adaition salt or hydrate thereof. dCIQ 

■ 16. A pharmaceutical composition in unit dosage-form suitable for systemic administration to a mammal 
30 comprising a pharmaceutical carrier and an amount of compound of claim 14 or claim 15 to provide a 
nontoxic but antiasthmatic effective dose of from 0.1 meg to 100 mg,kg body weight of said mammal 

i /. A pnarmaceut.cal composition comprising a compound of claim 13 admixed in effect:-/- amiasthma- 
tic concentration with a suitable propellant system and packaged for aerosol administration " * 
- Pharmaceutical composition in form of a powder for insufflation comprising a blend of inert 
35 mgredients acceptable for insufflation admixed with a compound of claim 13. said inen ingr-c-i-nts and said 
compound having aporopriate panicle size for transport into the bronchioles following insufflation 

13. An antiasthmatic method which comprises administering to a mammalian host having ne-d of such 
treatment a nontoxic antiasthmatic effective dose of a compound claimed in claim 13. 
20. A method or preparing a compound of formula II, 



40 



45 



ft-- 




o 



I 

CH-CH 7 -NH-A-C-9 - CHo-M 
I | 2 

OH R2 



20 



25 



30 



35 



40 



45 



wherein A is (-CH r ) n and n is the integer 0 and 8 is (-CH 2 ) m and m is the integer 0 and wherein R' is -CH, M is 
an indole group. R 3 is -OH, R is -NH-SO a -CH 3 , and R 2 is selected from the group consisting of H and -CH a 
50 said method comprising: 

(a) alkylating an indolylamine of formula X 



50 



bo 




55 



by a phenolic bromoketone of formula IX 



60 



50 




NH SO tCH^ 



IX. 
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* (b) and then treating the product of step (a) under reaction conditions so as to reduce the carbonyi group 
to a secondary alcohol, thereby forming said compound of formula II. 

21 . A method according to claim 20. wherein R 2 is H. 

22. A method according to claim 20. wherein R 2 is -CH 3 . 

5 23. A method of preparing a compound of formula II. wherein A is (-CH r ) n in which n is the integer 0. 
wherein 3 is {-CH 2 ) m in which m is the integer 0, and wherein R 1 is -CH 3 , M is an indole group. R J is -OH. R 4 is 
-NH-SO r CM 3 . and R 2 is either H or -CH 3 , said method comprising: 
reacting a compound of formula VIII 



10 




10 



■IHS0 2 CH 3 



VIII. 



15 



15 



with a compound selected from the group consisting of compound (b) and compound (c) 



20 




20 



25" (b) (0 25 



wherein X in (c) is a typical leaving group (for example, halide or tosylatel; and wherein when compound (b) 
is used, reaction conditions are chosen so that reductive amination of compound (b) and reduction take 
30 place, so as to form a compound of formula II in which R 2 is H; and wherein when compound (c) is used. 30 
reaction conditions are chosen so that nucieophilic displacement by compound VIII on compound (c) occurs 
so as to form said compound of formula II. 

24. A method according to claim 20 or 23 substantially as described in any of the foregoing Examples. 

25. A compound as claimed in claim 13 prepared by a method according to any of claims 20 to 24. 

35 26. A composition comprising a compound as claimed in claim 25 and a pharmaceutical^ acceptable 35 
vehicle therefor. 
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